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(54) INK COMPOSITION, PRINTING METHOD USING THE SAME AND PRINTED IMAGE OBTAINED 
USING THE SAME, AND INK SET AND INK HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink composition high in 
jet stability and giving high-quality printed images when used in an 
inkjet printing method, to provide a printing method using the ink 
composition, to provide printed images obtained using the ink 
composition, and to provide an ink set and an ink head. 
SOLUTION: The ink composition 60 is produced in such a way that 
the difference between dynamic surface tension(mN/m) and static 
surface tension(rr»N/m) determined at 24-26° C by maximum foam 
pressure method is 0-7(mN/m). The printing method comprises the 
following process. The ink composition 60 is reserved in the ink 
tank 50 of the ink head 1 and fed from the ink tank 50 into an ink 
chamber 40 with a jet nozzle 31, voltage is applied on a diaphragm 
section 12 formed of a piezoelectric material and pressure is 
applied on the ink composition 60 filled in the ink chamber 40 
through the diaphragm section 12 to jet droplets of the ink 
composition 60 via the jet nozzle 31, and the droplets are put on a 
printing material to print images on the printing material. 
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8, 51, 56, 71, 74, 75, 77, 154, 1 6 8 *3 X If 1 7 1 „ * h tffcKJfc 

tt»fl-T?**c. i. dt^tm ? 3, 4, 7, li, nfci^n^wt 

ifkft&o r*Le><0 + -C<>, C. I. 7- K7??^ 2J3i:0 f C. I. NV^f^77 

? 1 5 4 *><^& < t i>—?5<D9km*m^z> z.b-hm$ lv> 0 

[0 0 7 9] 

< ti 0. 1-1 0ti%T^5o 
[0 0 8 0] 

[0 0 8 1 ] 

i><nxte%^ 0 WT-eiiiW*7-'f>f-7^^ (C. I. ) ^>^--c^i-o 

[0 0 8 2] 

->7>^ yfUj&yjKm^hii&m&t lxh, tzk*_tf, c. i. 

1, 2, 1 5, 1 6, 1 7, 2 1, 2 2, 6 0 * J: 0 s 6 4 * FWmif h tl& 0 
[0 0 8 3] 

v-tf^^^^f ^?mj&®\zm^h*i&mnk lx\*. tztin*, c. i. 

K 2 , 3 , 5, 1 6, 23, 31, 49, 57, 63, 1 2 2 33 J: 2 0 9 > & <b *>'K C 
. I. \>*?t4*Vv h 1 V Ftfm? h*l& o 

[0 0 8 4 ] 

jjlu-<d4 >?ffi.J&®izm^hft>&m&k LTIi, fci£lf, C. I. tT^^^h^j. 
n-i, 2, 3, 5, 1 2, 7 4, 1 3 8, 1 5 0 £ X V s 1 8 0 & fc* rf> s W£ *t* 0 
[0 0 8 51 

7-1^75'^, t-^JPr? y ^ ^XXf^y-ffy y ? & f <7)77-*> 7*9 7 
[0 0 8 63 

i*L^><75M^^ 'STXDJ It. C. I. kf^> > 1 5 : 3*3 

•fctfC. I. > h7;w- 1 5 : 4 (?) -9 *><7>^& < i i>— -%(DMW&Rl^& £ 

Hv», £ 7tr-?-ir^*<7M ^ifijfttofctt, C. I. e^'/M/y K122, C. I. 
e^^>>U-7 K2 0 9*5,1:^0. I. r^f h 1 

, C. I. ^>h>fxa-74, C. I. e^^>F^xn-i38> C. I. tf^ 
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^> h^xn-i 5 O^it^C. I. ~s W Jta- 1 8 0 #>€>&&IPd*fcXif *l£ 

[0 0 8 7 ] 

[0 0 8 8 ] 

[0 0 8 9 ] 

b*m^ y^^m-rz>^ >?mj&®*K&fcKfrWL2tixft&-r&c\b& 

[0 0 9 0] 

L<li0. l~10ii%X**l)o 
[0 0 9 1 ] 

mWMMw&fefflkLXte, jztx.tf, y^f JV*W75 Fii^f ;V7t>75 

>^<Jn-)K 1, 5 y 5?* -A/, 1, 4 -y* Vv^-JW 1, 2-^*-9->- 

v>*-;K l, 3 -T/n/oy*-*, -tV ^JrO* 1 , 2, 6 > h 'J * - 

Ji/^y jv, v'xf l/y^'J n — y y f- ;v.x-x JV> yif 1/>^'J3- 

jv-^ey jif-;v.x-f ;K h y if .1/ > / y a - y 7 1 -?u\ivy w n 

-;i/^yif;vi-f f- h 5if uyf) h-m;^ f- jn-f ;v*3«t Vxf u> 
^>J 3-;v^y 7xx;i/x-f Ji'^fo/'J iro^ffiT^:?- ;v<7).x. 

-f)H8I> 7s)\>*7y&3iXf s J* f- K* 4roittit**'fk^*»% 2-tTo<jK 
N-y -f ;vtfnU K>*«ttl»e - */07^ ^A44TOiUE-ft'*fl:'fr», y-7*fo 
9* h ^fc^K^-^-fk^*^ i^tft^^f^T^yx^y-JV, y -xf;l/75yi 

?y-)K h 'jx?y-JV75 >• 33 «£ 0 s •=& ;w * V y?£t*<D&'gmk&m-b¥tfmfh*iz> 

[0 0 9 2] 

M&Ltz%mmi&<D*Xi>, y*) 3-Ji/i-f >i'3S*J:0 r ^«T/U3-/V/jHtt, m*CE*« 

)H^(7)tt>-C^ > y Xf V V ^ 'J D - ; y*f Jl/X- f 7'nt'l/y^'j3-Jl/'t/7' 

f-jujc-x )K h'Jxf i/^/'j n-jv^y yf- - -r ;b f 7t f± x b 7Xf y>^'J 3 
-;v*y-7*f ;^i-f)Ki, 2 5 mjslt&^fUE^O . 0 lramHgWTt^^ li 
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m<V*~?i>* * 'J 1, 2-^^-^->V*-^*fe»4 1, 5 ;Wi 
„ 2 StJKistf&IMi^O. 0 lmraHgJJJlT^^ £*i*> 

[0 0 9 3] 

>f V^fcftto+^tti&^'Mitt* 3lt%~7 0ti%T*4ii:#flL<, «fc 

u» stKtt, ffl^*»«iE<7)jai«Kj:oTj±ttap<oji#***L<, -< >**aj*ifcs>SLE 

< , J: »} «F4 L < fi 3ti%~ 3 OMS96-C*^>o >f >^l£^ J 7ic£±j£fr £:-r&^ 

^fiTi^jS^M^I^feiJo Lfc**oT % 3ii%~4 0li%iL^ o 
[0 0 9 4] 

[0 0 9 5] 
[0 0 9 6] 

*>f*>-}WMif«&tt3(W«>*#«4: LTIi, Tffi-*5$; (I) > (II)> (III), ( 
IV) , (V) ttzK (VI) ^2*l&RMt&&M% t'wmfh *i& if 

mi] 



CH 3 CH, CH 3 



H 3 C— CH-C C C C— C— CH-CH, ( I ) 



H 2 

,-CH 2 -0) 



H 2 



H0-fCH 2 -CH 2 -6)„ (0-CH 2 -CH 2 ^ r OH 

Kb 2 ] 

[ft 3] 

H 3 C— (CH.hr-C-^CH.iT-^ ( , , , j 

0(CH 2 CH 2 0)jH 

[ft 4] 
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H 

H 3 C (CH 2 ) w C (CH 2 ) 2 CH 3 (IV) 



I 

0 (CH 2 CH 2 0) x (CH 2 CH 2 CH 2 0) yH 

lit 5 ] 

HO (CH 2 CH 2 0) p (CH 2 CH 2 CH 2 0) q (CH 2 CH 2 0) r H 
[ft 6] 

f* CH, CH3 j" 3 

K3C-CH-C— C— C= C-C-C-CH-CK, (VI) 

OCCKj^tCCHjCHjC^OvH 
0 (C^Cf^O) s (CHgO^CHjOJu H 

[0 0 9 7 ] 

flfnE-tt* (I) fcfc^T, mfiO- 3 Q<vmk* U n »i 0 - 3 0 <7)&& 

£ fctt/hftftg*-*-. Ifc, ratni^ (m+n) (i, 0-30 <DW8l$ fcli/MBrP** 

°[0 0 9 8] 

lifrfB— jJS5£ (I I) i:fcv>T, k it 1 1 - 1 3 1 I* 3 ~ 3 0 <D 

[0 0 9 9] 

flirts— ASSS (I I I) fc*SV»T\ hit 0~ 1 lV>&%Lt fctt/hffc£j5«U ifiO-llO 
*afe*fcfi/Mfc**L, j t±3 ~ 5 0<&»Sfc4fctt/hlfe4:*i-o ifc, hfcifcofll (h 
+ i) it, 9-ll«lt^:l^t^2»o 
[0 10 0] 

fltie— 1B& (IV) Kfev>T, w(i0~l 1 <D&&£fcf*/h$!t£jFU x {* 5 ~ 9 <om& 
$fctt/h%L*7F L, y{i2. 5~5*>S^$fcti*Jfe£j*U z ti 0 ~ 9 
&£^1"o ifc, wiztOfl] (w+z) fi> 9 ~ 1 l<D&&ttlit'^%Ll?&&o 
[0101] 

mrflB— tt* (V) &C£V>T, p»i0~7 8©tt&4fcli*Jfe*j3*U qfi2~15?>&& 
S fi/h&fciF U r (i 0 - 1 8 ?>&&t fi/h&£^1- 0 
[0 10 2] 

STE-ftA (VI) K-fcwT, abtk<om (s + t) fi> 1 ~ 3 0 <Dm$Li 1t\t4>$r? 
ukvt<Dffi(u + v) it, i ~ i o<D*ffeifctt*»re*4o 

[0 10 3] 

* * *»M>iE]lj3L*7 li, «#5t^itit »4#ffl«MtSiJ <7)JfiP \zft o TffiiTi- 

, #BB«tt#j kj: o t s *l & mm (Dm ft a m# is «t cmaa o«t * « is- 

[0 10 4] 

M^14SI*5J:a r ^^4->^#fflm^J^v>-r^^^^ ! b> 0. 0 0 lfi%~3li 
%mSt (»05SfiJft: 2 5t) T'^^o 
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[0 10 5] 
[0 10 6] 
[0107] 

refill, fife^^Ws ^t^»*Hr*tr#j, pHii^j, *c]s-h<m, ®&Mttzttm 

[0 10 8] 
[0 10 9] 
[0 110] 

$tL&l!l«jM3fcb^ iM5eSJ&2 4 ~ 2 6M«B£3*L*»»£ifi3bbi:tfrffi3; (1) 
<7?RI#^TnlJS.1-<&^ >*«Jfc*»4* fci:*.**, 0. 5lf%~l 5li%«^Mi:> 3l 
t%-7 0li%Ot«*ii, 2 9S*%~9 5**%<*>*fc, 0. 00 lli%~5 

[0111] 

Hl<±> *|&W^*2«)*lfi^]ffi-r*4'f K l<7)^$rmii&'fbLT^'r^^ : ri 

E-e* > 12 its Hi Kj^-T-f K 1 4rfl|Jfti-*^f M0 ©«Ift^>— 

§|5^i£^:LT^i-ia-e*So HlTIi, [3 2 H^-TIEfijmffil 3 fi> H^iLT 

g#W s EIi * * <o T-f fl« «r # «& -f & o 
[0 112] 

-f Ki *i, BEm»«-TBft?n*/Sfi«H 1 tSMI^l 2 tWJ'N? 

K^V- not, PSSSBl 2 0>±mKWft>IM>JZtiL2 0 «Sk<7)i±mP3 1 *ffik. 
BISSP1 2<7)-^3|S§|5lc|g»tf>4 v LSyX;v7'v- h 3 0 fc, ilgCl 2*>fl6#<z>Sft6Rfc 
Ktf &*L*H?FLfcv>WIMRfcs 0 <&±$SfcKtt £ *lHPSB 5 1 -f * 

>^50 fc*^"CflllK?*t* 0 tttk^Mttff 1 2 fi. J&gf&l l-tKBfsgolWHiWfT 
fcE1t«*LT ^&<7>Ri#SISl 2 1^«20 t^jv^l/- h 3 0 t m 

*L^wfiiiii:J:cTl^^>^l4 O^MSJiTV^, 55«2 0 Kit, > 

o Kmm-t&&M4 >?mt&&2 1 &«>r >^m^2 ih>^^>^50 

<^iip^5 i fc£=&gl-s-f 2 2 t**»ift$*L*o -f y?*y* 5 Otli^I 

i>1li\%&*>4y9to&M$ 0 7i s ^?tLT^^, >1<?M >?m$L®6 0 »4#»>f 
^2 1 ^LW/^I4 0 *L* 0 
[0113] 

4fcH2 fcj3*TJ:$ K-/l^- h l 0 oj&HSB l l^i^lMIgfl 2co-f > 

[0 114] 
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[0 115] 

Ho^TiSiit-ix, 03 ti> Hi KT^-t-i y?^y K l Sr>f >^&4 0 <*>SIJ£#fiia*fc.& 
/rWfiBia-c*** ii-Cfi> >f >^I4 0 b^e>-<>^jfija«6 0 SrHtffiS 

[0 116] 

^f^?i4 o b hssbi 2 afc^m 2 b ^mffiawnsftT^fc^t r 

ftto*,^ ^**4 0 b<75lgljjm@l 3bt^^^$40b CRStS'f ^^t40 a^lE 
Mltil 3 a tOW> *i^>^S4 0 b OiEtfrmH 1 3bH>^l40b KMS"*" 
5^>^l4 0c Olgl&mMl 3 c t^ffl^mtiLgitflkCi:^*^ k I, -f>^l4 0b 

in^ot^j, m»K, ^>^i4 0 a*3«to f 4 0 c "bw y?m&yd6 o-?fimzftfc 

[0 117] 

KflbM 1 3 a *3 «t cfsums 1 3 c KmjEawns *l* t , mwinM 1 3 b t mnrnm 
1 3 a tow, & i tfigitrmM 1 3 b fccnrntti 3 c iomutt^c, ^ 

4 0 b 1 2a*^i2 bK*JE*TOD$*t*o iwlffCioT, HS 

Sftl 2al3<):t) t 12 b fc-fti-etifcl? 7 1*5*1/7 2 <75:&[p]<7?m#rt s 3&fc £^®# 

©fffflciot, >r >^S4 o h*m$L-rz>mmm>i 2 aiici 2bci>wtc, 

>f y?m.4 0 bflfcafcft* <t •? K*»r*o £ ttic «fc o T, JE^ift***^ I, >f>^* 
4 0 brtfc3l5*3;fcTV»*>f >?mJ&VD6 O^i^E^^W^ >f y 6 0 

mm^ s wm<om 1 K^-ntajn 3 1 ^ittm-r&o 

[0 118] 

ffittmi 1 3 a £ «t XfWMWM, 1 3 c ^^mJEoepiD £it£> & £ , Hl£ffi 12a^^l 
2 bW»%i:Mot^ ^^140 b 'DfaffitfytKM «9 , ^tc$*l^#«^W >*<ft 

jfttt6 o*««ratwBi 1 tc^-r*a>f y?wm®2 1 5 o^£>#*&3 

[0 119] 

aMI*M>JBftt:J:*-f Fim sir &<t> <fc fcW y??y? 5 oti^ifeo^i^ 

Swf ^*«ift*j6 0 fcjfreu u^)^ y?m&%i6 0*M >^S4 0 K^stiretm 

□ 3 1 **?>»«St LTi!fctBtS(0-C, £5ELTlttaiP 3 1 ^£>^ 6 0O»8R* 

3&*T IS. 
[0 12 0] 

[0 12 1] 

0-c£>»9, H5fi, 134 K^T^f K 2 o^lfigo— ^ ; Sr^i- 5 F®ia _ c*^o 

H5"Ctt, IH4 tc^TX«2 0 £ Jtzrj y? ?y? 5 0 fi, H*«««?LTaj»*«B(tu* 

[0 12 2] 

&§-f^§ fi, Kt°W M0 0* s , £*1 01t, g>Rl 0 1 iKjJrS&OMIW-e 3 ? 
frfcHBIBiSfrfcfcffcOlHffil 0 2 £«1 0 1^ >-^l4 0 fcBtrMifcKtf&it 

io3t, k-* 1 0 3 ^nm^epitatimwsumi 04*^1 
0 5 t £-£-A/-eif j£ s *t& .1 £-e&& 0 
[0123] 
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Z.(Di 7 KmJ&Ztl&'t y K2 (i> 9 1 0 3 H EP JP * *l s mm 

$ct, ittmp3 i3&»e>>r >^j£ij£^6 o<^^^stai$*s^«to-e§&-^-^;n' > 

[0124] 

jyt^v K2 Ki3V>T, -f>^^4 0^£>-f ytm&M 6 0 ^rtttm^-^^^ft'ftl^a 

nov^rui^-r&o m 6 wt, >f >^14 o frb-< y?mM%a 6 o <nWtM 6 1 rt%tm-r&;ff 

[0 12 5] 
[0126] 

SSbWS. 1 04*J:lfl05tJ:9ti:-?103 nmj±75 s EPiD £ i: . 3 

^6 o w y?m.j&®6 ov>m.ffi6 i7i s (±ffiP3 i*»e>ithair*o 

[0 12 7] 

fc-* 1 0 3^<7>mJE^EPiDS-Jt*^> ^ J y?m.4 0 F*3<75-f >?£lJj£!^6 0t5*?&*P$*1 

0 #3S* $ tltz®M<Otm KM 2> o 
[0 12 8] 

^^^^^^5 o\tm.M<omiMM<o^ y?m.&yi>6 o**r®u ^^-^ y?m&ya 
6 o*m v^t 4 o ic^$tLTi±aiP3 1 7><bv£^6 1 1 tTitfcm-r^^-e> &£lt 
ittm □ 3 1 frhJ y?ms&ya6 o <?5^6 1 £etai$« i^^i^o ^<7)ct 9 y 

m * *m-r sit § , a p°p rv>u»w &*gfcL"cm2>zt&x~%2> 0 

[0 12 9] 

(*ifcW 

[0 13 0] 

<w y*®.tiMo> 

<^H#-C2b«.1irlB^: (l) SrJSSJE.-r*^li4s^J 1 - 1V>4 zstm&Vlby 

amia^ (i) *wj£L*v»jt««ii~4<^>f >^«uat!»t*»fco hk^t, #«a 
<Mt<?>*M&\t&w?$> *) ^ i ~ 7 is «t c^jtts?^ i ~ 4 co#-f > tm.&.mv&nm. 

ti 1 0 0S*£& 4fc|tli:iv>T, TEGBEfi, h'jxf W>^'J a-^y 

Triethylene glycol monobutyl ether) P 
E G 4 0 0 It, 55^*7> s 4 0 0 <7) «K V V y if V a - ;u (Po 1 yethyl ene 
glycol) *£U 7 yXJMtmm&M 1 {i^ TfB«i&^: (VII) "C&ZtiZjm 

fStti^ii, 7y***iH«tfeW2 tt, Tis^it^: (vi i i) x-xkzti&wmmmM 

[it 7] 
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Vl9 



0(CH 2 0) 10 H 



(VII) 



C7F15 



0(CH 2 0) 10 H 



(VIII) 



[0131] 

%mn 1 - 7 & x zfitmm 1 ~ 4 <o&4 y ?m&%)<vM&)Wffimt)&£ ytwii^ ^ 

[0 13 2] 

mmmtlft (M#®#^*fc££?tt££ : B P - 4 ) £ffi</>, AfeffliKSfcO . 5 - 3 5 H z 
[0 13 3] 

<SJW£iBgfc&> 

OTSfcbtt mm&W®&W&.£;ftm : C B V P - a 3) £fflv>TTCLfc 0 
[0 13 4] 

I2i:, 1 ~ 7 £ J: Cftfctfcfll 1 ~ 4 o#>f > * lli]£4fe0ftltt$iB&ft £ i 

ffi5t#<7>iS95e^ Tia^: (3) -e^c$*i& d<75ffi, fcfctffc^ofc i ©iUjeajK* J: O'W 

d (mN/m) = [HjWgffiSl^ (mN/m) ] - [»fi9^W«* (mN/m) ] - ( 3 
) 

[0 13 5] 
III) 
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ttmw 
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(mN/m) 






o4.o 


34.7 


OA A 

o4.4 


O A Q 


O A C 

o4.b 


ol.4 


zy.o 




Zo.o 


(mN/m) 


27.9 


27.8 


30.4 


30.8 


30.4 


31.0 


30.1 


23.3 


20.5 


20.5 


20.4 


d 

(mN/m) 
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4.1 


4.1 


3.9 
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3.8 


4.5 


8.1 
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8.2 
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25.0 
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[0 13 7] 

# *i*:%ifcfli i ~ 7 & «t wjfcttw i ~ 4 <*>#>r > * me« £ > tum^ >r > * ? mb 

ttfgfi (^r-^«^t^tt«: A J 2 0 0 0) *3fcj£LT#<b*ifc>T V*V^-y h8MM£ 
So>f *>*fc5fcgU ^«y«JK*5%fc LT45S-A4ffl«7t!tOEP«!ljajK-r> 
-:7*#*&tt«<Z>tt¥«ffl#»* ( S# : SF4AM3) ±KaURttMep«9*fTofc 0 tt 
K^tt>f >^ ^ ^^^tftofc^-C'f >^jtajjt**ff**L, /X^M^^M 

aiiiiT§fc*fc«[*BJ«iiirie*Mftt lt**, ntmgc^tt<^fF«fg^^ t*: 0 

t5 s 2 0 0«t«:3BA*»-&* A (O) i: L, 1 5 0 - 2 0 0 tfc«7>»-fr*^r (^) tU 15 
04fc*»|Oii#«r^A (x) tU, 
[0 13 8] 

*§fc;ltfc*Jfcm~7i5J:U'Jfc*Ml~4w#>r >**fi&1&*, IfrlfctfM f * 

* ME«ME1I (^*-"7#S£?tt» : A J 2 0 0 0) *3UtLT#e>*lfc>f h 

tmgzWvj >? ?>?K%mi<, *s*r--7m&&#n<Dm&igkm : gMi& sf4 

AM 3) ±Kftfe<?>'-<?>->&ftlWlL, IFiffll^^MLt, iWMEfflMiBffllifc* 1 Hife 
HLfcflK v»fciR£L *->*>jR«1 0 0 ^»-r^>#fPffifflii^<7)^ 

* BH«5fPflfi»«t Lfc 0 »I^+i^^ s 1 5 0 sfetflT* <9 

i***«is^ir*v»»<e-*£ (O) u, 1 5 oa±2 5 oaT-ei>)f 
»^*ir (a) tu 2 5 o*mx.mfr&&^m&i^ (x) tu e 

[0 13 9] 
[S3] 
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